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1
PERFORMANCE PROPELLER

The present invention relates, 1n general, to a propeller for
a marine vehicle. More specifically, the propeller includes a
length adjustable outer hub and optional propeller blade sets
with distinct geometries.

BACKGROUND OF THE INVENTION

There 1s currently an unprecedented focus on the perfor-
mance ol propeller-based marine vehicles with particular
emphasis on greater acceleration and higher top speeds.
Marine vehicle owners and operators, in general, seek to
increase the performance of their vehicle through tuning or
modifications. A vehicle’s propeller determines many perfor-
mance characteristics.

Acceleration and top speed are dependent on many factors
including, for instance, the power generated by the motor, the
eificiency of the drive train, and the design of the hull. A
consumer will typically study each of these factors when
shopping for a vehicle. Once the marine vehicle 1s purchased,
these factors are largely unchangeable or are cost-prohibitive
to change.

A propeller-driven marine vehicle’s performance 1s also
largely dictated by the design and implementation of the
propeller hub and propeller blades. It i1s thought that the
propeller hub and blades are much easier to modily and
upgrade than motors, drive trains and hulls.

Typically, propeller systems employ inboard or outboard
motors with a drive shaft connecting the motor to a propeller
hub. The drive shaft rotates the propeller hub, which 1n turn
rotates one or more propeller blades that are formed as a part
of the hub. The performance specifically attributed to the
propeller hub and blades 1s derived from a number of factors,
such as the shape of the blades, the presence of exhaust gases
at the surface of the blades, the length of the outer hub, and the
number of blades. Certain blade shapes provide high accel-
eration but low top speeds or poor mid-range acceleration
while other blades might be constructed to provide just the
opposite. Also, commercially available propeller hubs only
contemplate propeller blades that are 1dentically shaped. The
performance of mixed-shape blade sets has not been consid-
ered. A means to selectively modily the dimensions of the
propeller outer hub to affect the exit point of exhaust gases 1s
also thought to be unknown 1in the prior art.

Exhaust gases produced by the motor are typically directed
through the hub and, therefore, exit behind the propeller
blade(s) when the marine vehicle 1s moving forward. Gas 1s
much easier to displace than water. It follows then that when
the blades contact gas bubbles or a gas stream the resistance
to rotation 1s reduced, and the motor can more efficiently spin
the propeller hub. Of course, at the points that the blades are
in contact with gas bubbles, the blades are not displacing
water, which 1s what propels the boat forward. It 1s possible
for excessive gas bubbles or a gas stream to cause the propel-
ler blades to “break loose.” This eflect 1s not unlike a motor
vehicle spinning 1ts tires when the acceleration force on the
tires exceeds the tires’ maximum surface grip. Basically, it
becomes easier for the motor to spin the tires once the break-
ing point has been reached but acceleration suflers. The same
basic principle can be applied to marine propellers.

Propeller and boat builders have been known to try to find
a medium between facilitating the rotation of the propeller at
low speeds while maximizing acceleration. As such, exhaust
gases have been known to be purposefully introduced to the
blade surfaces by providing exhaust ports upstream of the
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The length of the outer hub also plays a role. With short
propeller outer hubs, the exhaust gases exit the hub 1n such a
way as to interact with the surfaces of the blades. Longer outer
hubs can reduce or eliminate this interaction. Because all of
the above performance factors are largely interrelated, the
ideal outer hub length can vary between boats. Some boats
will perform better with longer outer hubs than others, and
vice versa. Currently, a boat owner can only modily this
aspect of their vehicles performance by replacing the propel-
ler.

There 1s a need for an apparatus and method to readily
adjust the length of a propeller outer hub without actually
replacing the propeller altogether. In addition, consumers
desire a propeller hub with blade sets that provide distinct
geometries 1 order to increase the propeller’s performance
characteristics across the propeller’s operating range. An
adjustable length propeller outer hub and propeller blade sets
with distinct geometries 1n accordance with the present inven-
tion provide new propeller tuning and modification options.

SUMMARY OF THE INVENTION

In accordance with the present invention, an adjustable
length propeller outer hub and a propeller hub with mixed-
shape propeller blade sets and related methods are provided.
The propeller outer hub provides increased and/or modifiable
performance from a propeller. The propeller, used to transier
a motor’s energy into forward motion for a marine vehicle,
includes an outer hub extender ring that 1s selectively secured
to a propeller barrel or hub. In addition, the propeller’s blades
can comprise at least two blade sets wherein the blades in the
corresponding sets have distinct geometries.

A propeller outer hub 1s generally a substantially cylindri-
cal body with an internal exhaust gas passageway. Propeller
blades are secured to, or integrated with, the outer surface of
the hub. A motor drives the hub 1n order to rotate the propeller
blades. The motor produces exhaust gases which at least
partially pass through the propeller hub to be expelled down-
stream of the propeller blades (assuming forward motion of
the marine vehicle).

In a preferred embodiment of the present invention, the
outer hub length adjustable via an extender ring. The exhaust
end of the hub would include internal threads. The ring pro-
vides threads that engage the hub’s internal threads in order to
secure the ring to the hub. The outer diameter of the ring will
be substantially the same as the hub’s outer diameter. Other
means for securing the ring to the hub, ring shapes, and the
like would be obvious to one skilled 1n the art.

In another preferred embodiment of the propeller, the pro-
peller’s blades would consist of at least two distinctly shaped
propeller blade sets wherein each set includes one or more
blades. The mismatched shapes provide differing perfor-
mance characteristics over the marine vehicles operating
range. Specific blade shapes could be paired to provide spe-
cific performance enhancements. The specific shapes
employed will depend on the vehicle and the desired perfor-
mance characteristics.

An adjustable length propeller outer hub with mixed-
shaped propeller blade sets 1n accordance with the present
invention etliciently addresses various problems associated
with prior art propellers. The propeller apparatus and related
method(s) comprise a commercially advantageous product. A
propeller 1n accordance with the present invention provides
modifiable performance advantages. The foregoing, and
additional objects, features, and advantages of the present
invention will become apparent to those of skill in the art from
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the following detailed description of at least one preferred
embodiment thereot, taken 1n conjunction with the accompa-
nying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a view of the exhaust end of a propeller outer hub
with two blade sets of distinct geometries in accordance with
one embodiment of the present invention;

FI1G. 2 1s an overlay view of the blades of FIG. 1;

FIG. 3 1s a perspective view of an extendable propeller
outer hub 1n accordance with one embodiment of the present
imnvention;

FIG. 4A 1s a side view of a propeller with a propeller
extension ring 1n a spaced relationship to the propeller 1n
accordance with one embodiment of the present invention;

FIGS. 4B 1s a side view of a propeller with a propeller
extension ring secured to the hub in accordance with one
embodiment of the present invention; and

FIG. 4C 1s a side view of a propeller with a propeller
extension ring secured to the hub 1n accordance with yet
another embodiment of the present invention.

DETAILED DESCRIPTION

The method and apparatus for the length adjustable pro-
peller outer hub and propeller hub blades of distinct geom-
etries of the present invention efliciently address one or more
shortcomings of the prior art. The present propeller 1s adapt-
able to provide varying performance characteristics. FIGS. 1
through 4C illustrate one or more preferred embodiments of
the present invention. Naturally, an engineer having ordinary
skill with the assembly of propellers will be able to create a
propeller that incorporates the teachings of the present inven-
tion, but which may look different and incorporate different,
alternative parts.

Turning now to FIG. 1, there 1s 1illustrated a propeller 10
comprising a cylindrical propeller hub 12 and propeller
blades. The view of FIG. 1 1s from the perspective of exam-
ining the rear/exhaust end of the propeller. In practice, the
opposite end of the propeller would be mated to an engine
housing. The engine 1s 1n mechanical connection with the
propeller 1n order to cause the rotation of the propeller, as 1s
known 1n the art.

In general, propeller makers control a number of propeller
characteristics that have an impact on performance. Propeller
makers can vary the blade pitch, blade diameter, propeller
ventilation, blade cupping, blade rake (or camber), the num-
ber of blades on the propeller, and the like. A typical propeller
will be constructed so that each blade on the propeller 1s
identical in every respect. However, each blade design pre-
sents 1nherent compromises that directly, negatively affect
one or more performance characteristics of the propeller. In
other words, one blade design may provide slow acceleration
from a stop while providing a high top speed while another
blade design may lower the top speed while offering a rela-
tively high acceleration. Obviously, other combinations of
performance characteristics are possible. For instance, some
blades are geared towards “midrange” performance. The
numerous factors considered during propeller blade design-
ing or tuning provide a significant range of design choices.
Each design choice has some impact on performance.

Another complicating factor 1n propeller construction or
tuning 1s that no one propeller will be the optimum propeller
for a range of marine vehicles. Each boat, even boats of
similar s1zes and construction, will perform differently based

10

15

20

25

30

35

40

45

50

55

60

65

4

on trim levels, number of passengers, engine performance
and tuning, and so forth when mated with any one propeller
design.

In this illustrated embodiment, 1n contrast to typical pro-
peller constructions, there are two sets of propeller blades.
The first set includes a first pair of blades 14, 14'. The second
set includes a second pair of blades 16, 16'. Every propeller
blade has a leading edge and a trailing edge. The leading edge
1s considered the foremost edge of each propeller blade. Here,
the leading edge of each blade 1s identified as element 18. In
this preferred embodiment, leading edge 18 1s substantially
identical on each blade. The particular rounded shape of
leading edge 18 1n FIG. 1 1s known as a lobed leading edge.
The rear edge of a propeller blade 1s commonly referred to
as the trailing edge. The leading edge transitions to the trailing
edge at the point on the blade that 1s turthest from hub 12. The
trailing edges in the illustrated preferred embodiment are
difterent for each set of blades. First blades 14, 14' include a
semi-lobed trailing edge 20, 20'. The semi-lobed shape 1s
defined by the fact that leading edge 18 does not continue
along a continuous arc as 1t transitions to trailing edge 20, 20'.
More specifically, trailing edge 20, 20' has a smaller arc angle
adjacent to the transition point than the arc angle defined by
leading edge 18. The shape of first blades 14, 14' can be
referred to as a semi-lobed blade.

Second blades 16, 16" also include lobed leading edge 18
but have a semi-cleavered trailing edge 22, 22'. The semi-
cleavered shape 1s defined by the fact that leading edge 18 has
a relatively radical transition to trailing edge 22, 22'. It the
transition point defined a substantially sharp point, the trail-
ing edge might be referred to as a cleavered or fully cleavered
tailing edge. Because trailing edges 22, 22' have a rounded
transition to leading edge 18, second blades 16, 16' are con-
sidered to be semi-cleavered. In this preferred embodiment, it
can be appreciated that semi-cleavered trailing edges 22, 22
display a sharper transition to leading edge 18 than the tran-
sition from leading edge 18 to trailing edge 20, 20' provided
by first blades 14, 14'.

The specific blade shape and tuning characteristics, includ-
ing blade pitch, blade diameter, propeller ventilation, blade
cupping, blade rake, the number of blades on the propeller,
and the like, can be varied for each blade set as desired. It 1s
the combination of two distinct blade geometries on a single
propeller that 1s thought to provide a performance advantage
throughout the operating range of the propeller. The two
shapes, 1n effect, compliment each other so that the perfor-
mance advantages offered by either blade shape can be real-
1zed while minimizing the performance disadvantages inher-
ent to either blade shape. Again, one skilled 1n the art will
appreciate that there are alternative blade shapes thatmight be
combined as contrasting blade sets on a single propeller 1n
order to provide performance advantages. A blade set, for the
purposes of this mvention, will be one or more blades on a
propeller that are not 1dentically shaped to a blade 1n another
blade set on that propeller.

Another aspect of propeller construction 1s the proper bal-
ancing ol the propeller hub. It 1s understood that a single
propeller blade would be the most efficient form of a propel-
ler. However, a single blade makes 1t difficult or impossible to
balance the balance the hub. Extra mass and resistance i1s
placed on only one side of the hub. It 1s more common to
provide a blade layout on the hub that ofl

ers counteracting
forces to balance the propeller. Therefore, where there are
only two blades, the blades are positioned at opposite (180
degree) points on the surface of the cylindrical hub. A three-
blade propeller would have blades positioned at or near 120
degrees of separation on the hub. Four blades would be posi-
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tioned every 90 degrees on the surface of the hub. One of skall
in the art will appreciate that can be achueved for a plurality of
blades. While the 1llustrated preferred embodiment includes
tour blades, 1t 1s envisioned that any plurality of blades would
be suitable to perform the present invention.

Also 1illustrated 1n FIG. 1, but not labeled, 1s the internal
support structure of a propeller hub. Typically, there 1s an
inner hub mated to the drive shaft that connects the propeller
to an engine (not shown). There 1s a central exhaust passage-
way and spokes that structurally support and/or connect the
inner hub to outer hub 12. The internal hub and ribs are
components that are generally known 1n the art. It 1s envi-
sioned that an extender may be applied to the inner hub, 1f
desirable.

FIG. 2 provides a comparison view of the blades described
above and 1llustrated 1n FIG. 1. A semi-cleavered trailing edge
30 1s contrasted with a semi-lobed trailing edge 32. As 1llus-
trated, 1t 1s obvious that a semi-lobed blade would offer an
increased surface area, which would displace more water than
the semi-cleavered blade. On the other hand, the semi-cleav-
ered blade has an increased diameter (1.¢., the distance across
a circle at the extreme tips of the blades). A larger diameter
generally produces extra drag, but the semi-cleavered shape
facilitates increased rotation acceleration. Again, alternate
blade shapes are available. The choices of combining two
blade sets will, 1n part, be determined by the specific perior-
mance gains a skilled artisan 1s seeking to accomplish.

In FIGS. 4A-4C, propeller 10 1s illustrated with an outer
hub ring extender 40 that 1s operable to selectively modity the
length of outer hub 12. In FIG. 4A, extender 40 1s in a spaced
relationship with the rear opening of propeller 10. Ring 40 1s
threaded to engage corresponding threads provided by the
hub. The ring 1s cylindrically shaped to act as an extension of
hub 12. Therefore, ring 40 includes an opening to allow motor
exhaust passing through hub 12 to be expelled to the rear of
ring 40.

In more detail, the rear opening of hub 12 includes internal
threads 42. Internal threads 42 mate with male threads 44 on
the extender. The outer diameter of ring 20 and hub 12 1s
substantially the same. The outer diameters do not have to be
identical, and the specific shape of ring 40 can be altered to
provide specific performance characteristics.

A plurality of exhaust ports 46 may be included 1n hub 12.
Ports 46 can include a plug 48, as known 1n the art. With the
plug 1n place, exhaust gases are vented only to the rear of
propeller 10. Removing the plugs permits exhaust gas to exit
propeller 10 upstream of the blades. Other types of plugs and
exhaust ports are known and should be obvious to one of skill
in the art.

Turning to FI1G. 4B, ring 40 1s 1llustrated as secured to hub
12. Exhaust gas exiting hub 12 will generally interact with the
blades during forward or backward motion of the marine
vehicle. The effect of this interaction 1s described above. The
amount of the effect can be controlled or eliminated by alter-
ing the length of the hub to be either longer or shorter.

In FIG. 4C, a ring 40" 1s provided that 1s longer than ring 40
in FIG. 4B. The marine vehicle operator or owner can attach
different si1ze rings based on the level or type of performance
characteristics desired. Because performance characteristics
are 1nterrelated to other marine vehicle characteristics, a
marine vehicle owner can substitute or evaluate various
extender ring sizes in order to achieve the performance modi-
fications that best suit their expectations or vehicle.
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Although the present invention has been described 1n terms
ol a preferred embodiment, 1t will be understood that numer-
ous variations and modifications may be made without
departing from the invention. Thus, for example, the propeller
blades and extender ring can take numerous shapes other than
the generally semi-lobed, semi-cleavered, and cylindrical
shape that are 1llustrated. The extender ring and blades can
also be formed from numerous materials suitable for marine
propeller systems. The ring can be fastened to a propeller hub
by other fastening mechanisms than the threaded connection.
It 1s possible that a user desire to permanently connect the ring
through some mechanism such as bonding, welding, screws
or the like.

Additional embodiments will become apparent to one
skilled 1n the art. Thus, it 1s to be understood that within the
scope of the appended claims, the invention may be practiced
otherwise than as specifically described above.

What 1s claimed 1s:

1. A propeller for a marine vehicle, comprising:

a cylindrical hub with a first end and a second end, said hub
including at least one opening at the first and second
ends;

a passageway Ifrom the least one opening at the first end to
the at least one opening at the second end;

a plurality of propeller blades, the plurality of blades com-
prising a first set of blades comprising a semi-lobed
blade shape and a second set of blades comprising a
semi-cleavered blade, the shape of the first set of blades
being distinct from the shape of the second set of blades;
and

a cylindrically-shaped extender ring selectively secured to
one end of the hub, the extender ring operable to modity
the length of the cylindrical hub, the extender ring being
free of any imnwardly projecting structural elements.

2. The propeller of claim 1, wherein the at least one open-
ing at the first end 1s an exhaust intake opening and the atleast
one opening at the second end 1s an exhaust outlet opening.

3. The propeller of claim 1, wherein the extender ring 1s
selectively secured to the hub via interlocking threads on the
hub and ring.

4. A propeller for a marine vehicle, comprising:

a cylindrical hub with a first end and a second end, said hub
including at least one opening at the first and second
ends;

a passageway Ifrom the least one opening at the first end to
the at least one opening at the second end; and

a plurality of propeller blades, the plurality of blades com-
prising a lirst set of blades comprising a semi-lobed
blade shape and a second set of blades comprising a
semi-cleavered blade, the shape of the first set of blades
being distinct from the shape of the second set of blades.

5. The propeller of claim 4, wherein the at least one open-
ing at the first end 1s an exhaust intake opening and the at least
one opening at the second end 1s an exhaust outlet opening.

6. The propeller of claim 4, further comprising an extender
ring selectively secured to the hub.

7. The propeller of claim 6, wherein the extender ring
operable to modily the length of the cylindrical hub.

8. The propeller of claim 7, wherein the extender ring 1s
selectively secured to the hub via interlocking threads on the
hub and ring.
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